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(57)Abstract: 

PURPOSE: To attain accurate color reproduction by 
inputting all colors perceived by human being to the 
system. 

CONSTITUTION: A sender side device 100A receives a 
color signal representing combinations of three primary 
colors each represented by apexes of triangles whose 
one side in three sides at least is circumscribed 
substantially with a spectrum locus of a prescribed 
chromaticity diagram. Then, an original color area 
discrimination circuit 103 discriminates a color area and 
a coordinate conversion section 102 converts a 
coordinate of an inputted color signal into a coordinate 
in response to the discriminated color area and a 
communication control section 106 sends the color 
signal subject to coordinate conversion. A receiver side 
device 100B applies color correction to the color signal 
received by a color correction section 109 and outputs 
the result from an output section 110. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image communication system which transmits a chrominance signal to a 
receiving set from a sending set said sending set An input means to input the chrominance signal 
showing a combination in three primary colors shown at the top-most vertices of three square 
shapes which at least one of three sides circumscribes to the spectrum locus of a 
predetermined chromaticity diagram substantially, It has a conversion means to change the color 
space coordinate of the chrominance signal inputted with this input means into one of two or 
more color space coordinates prepared beforehand, and to form transmit data. Said receiving set 
The image communication system characterized by providing the means forming which forms 
output data based on the transmit data received from said sending set 
[Claim 2] In the image communication system which transmits a chrominance signal to a 
receiving set from a sending set said sending set An input means to input the chrominance signal 
showing a combination in three primary colors shown at the top-most vertices of three square 
shapes which at least one of three sides circumscribes to the spectrum locus of a 
predetermined chromaticity diagram substantially, The color gamut of the chrominance signal 
concerned is followed in the color space coordinate of the chrominance signal inputted with this 
input means. It is the image communication system which has a conversion means to change into 
one of two or more color space coordinates prepared beforehand, and to form transmit data, and 
is characterized by said receiving set possessing the means forming which forms output data 
based on the transmit data received from said sending set. 

[Claim 3] In the image communication system which transmits a chrominance signal to a 
receiving set from a sending set said sending set An input means to input the chrominance signal 
showing a combination in three primary colors indicated to be a storage means to memorize two 
or more parameters which corresponded according to the color gamut at the top-most vertices 
of three square shapes which at least one of three sides circumscribes to the spectrum locus of 
a predetermined chromaticity diagram substantially, A judgment means to judge a color gamut 
based on the chrominance signal inputted with this input means, A selection means to choose 
the parameter corresponding to the color component exception of the chrominance signal 
inputted with said input means from two or more parameters memorized with said storage means 
according to the judgment result of this judgment means, It has a conversion means to form 
transmit data by the operation with the color component of the chrominance signal inputted with 
the parameter chosen with this selection means, and said input means. Said receiving set The 
image communication system characterized by providing the means forming which forms output 
data based on the transmit data received from said sending set. 

[Claim 4] The communication device characterized by to have a conversion means changes the 
color space coordinate of the chrominance signal inputted with an input means to input the 
chrominance signal showing a combination in three primary colors shown at the top-most 
vertices of three square shapes which at least one of three sides circumscribes to the spectrum 
locus of a predetermined chromaticity diagram substantially, and this input means into one of 
two or more color space coordinates prepared beforehand, and form transmit data. 
[Claim 5] An input means to input the chrominance signal showing a combination in three primary 
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colors shown at the top-most vertices of three square shapes which at least one of three sides 
circumscribes to the spectrum locus of a predetermined chromaticity diagram substantially, The 
communication device characterised by having a conversion means to change the color space 
coordinate of the chrominance signal inputted with this input means into one of two or more 
color space coordinates prepared beforehand according to the color gamut of the chrominance 
signal concerned, and to form transmit data. 

[Claim 6] An input means to input the chrominance signal showing a combination in three primary 
colors indicated to be a storage means to memorize two or more parameters which 
corresponded according to the color gamut at the top-most vertices of three square shapes 
which at least one of three sides circumscribes to the spectrum locus of a predetermined 
chromaticity diagram substantially, A judgment means to judge a color gamut based on the 
chrominance signal inputted with this input means, A selection means to choose the parameter 
corresponding to the color component exception of the chrominance signial inputted with said 
input means from two or more parameters memorized with said storage means according to the 
judgment result of this judgment means, The communication device characterized by having a 
conversion means to form transmit data by the operation with the color component of the 
chrominance signal inputted with the parameter chosen with this selection means, and said input 
means. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the color picture communication link for making 
a color picture transmit and receive between the I/O devices of different models, such as a 
scanner, a printer, and a display, concerning an image communication system and a 
communication device. 
[0002] 

[Description of the Prior Art] Conventionally, in the image communication system which 
performs the color picture communication link between different models, the three primary 
colors of the RGB chrominance signal inputted or read were communicated like the three 
primary colors of the RGB chrominance signal of NTSC system as the three primary colors 
inside human beings vision limitation surrounded by the spectrum locus on a chromaticity 
diagram, and the purple boundary, as shown in drawing 15 . Here, in drawing 15 , a continuous 
line expresses human beings vision limitation, and the field of the color which a dotted line can 
express by RGB of NTSC system is expressed. 

[0003] Moreover, when it did not call at the color reproduction region of image data, i.e., 
distribution of a color, but 8 bits became by considering the three primary colors as 
immobilization to any images, it was quantizing by assigning with the gradation of 0-255 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
example, with the device of a transmitting side, in order to make the three primary colors of a 
RGB chrominance signal into the three primary colors inside human being s vision limitation, 
there were the following faults. Namely, in spite of being the color which (1) human being can see 
and moreover exists really The color which cannot be expressed by the RGB three primary 
colors of NTSC system (by the horseshoe-shaped inside surrounded as the continuous line of 
drawing 1 5 ) And since the limit has stuck to a RGB chrominance signal by the fault that the 
field of the outside of the triangle surrounded by the dotted line exists, and (2) transmitting sides 
Since the limit is attached to the fault that capacity cannot be employed efficiently, and the 
RGB chrominance signal of (3) inputs even if there is color reproduction capacity larger than the 
color reproduction field of the RGB chrominance signal of a transmitting side by the receiving 
side Only by taking the fault that capacity cannot be employed efficiently, and large (4) RGB 
three primary colors, even if there is color reproduction capacity for the output section to be 
larger than the color reproduction field of the RGB chrominance signal of the input section the 
fault that compatibility with the image I/O device treating the image data based on RGB of the 
conventional NTSC system cannot be taken well, and (5) — only by merely making the RGB 
three primary colors large The fault that the quantization effectiveness over the narrow image 
data of a color reproduction region worsens since it quantizes without calling at the color 
reproduction field of image data, ********. 

[0005] The place which this invention is made in view of the fault of the conventional example 
mentioned above, and is made into the purpose is in the point of offering the image 
communication system and communication device which can perform exact color reproduction. 
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[0006] Moreover, other purposes are in the point of offering the image communication system 
and communication device which can acquire compatibility with the image I/O device treating 
the image data based on RGB of NTSC system. 
[0007] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above and to 
attain the purpose, the image communication system concerning this invention In the image 
communication system which transmits a chrominance signal to a receiving set from a sending 
set said sending set An input means to input the chrominance signal showing a combination in 
three primary colors shown at the top-most vertices of three square shapes which at least one 
of three sides circumscribes to the spectrum locus of a predetermined chromaticity diagram 
substantially, Having a conversion means to change the color space coordinate of the 
chrominance signal inputted with this input means into one of two or more color space 
coordinates prepared beforehand, and to form transmit data, said receiving set possesses the 
means forming which forms output data based on the transmit data received from said sending 
set Moreover, the communication device concerning this invention has a conversion means to 
change the color space coordinate of the chrominance signal inputted with an input means to 
input the chrominance signal showing a combination in three primary colors shown at the top- 
most vertices of three square shapes which at least one side circumscribes substantially, and 
this input means into one of two or more color space coordinates prepared beforehand, and to 
form transmit data in the spectrum locus of a predetermined chromaticity diagram among three 
sides. 
[0008] 

[Function] According to this configuration, in a sending set, an input means inputs the 
chrominance signal showing a combination in three primary colors shown at the top-most 
vertices of three square shapes which at least one of three sides circumscribes to the spectrum 
locus of a predetermined chromaticity diagram substantially. A conversion means changes the 
color space coordinate of the chrominance signal inputted with the input means into one of two 
or more color space coordinates prepared beforehand, and forms transmit data, and means 
forming forms output data in a receiving set based on the transmit data received from the 
sending set. 
[0009] 

[Example] One suitable example which starts this invention with reference to an accompanying 
drawing below is explained to a detail. 

<1st example> drawing 1 is the block diagram showing the configuration of the image 
communication system by the 1st example of this invention. In 100A, in this drawing, a 
transmitting-side device and 100B show the receiving-side device, respectively. 
[0010] 101 — a color transducer and 105 show the picture compression section, 106 shows the 
communications control section, and, as for the input section and 102, the important section of 
transmitting-side device 100A is constituted for a manuscript color-gamut distinction circuit and 
104 by the above unit of 101-106, as for the coordinate transformation section and 103. 
[0011] The image elongation section and 109 show the color correction section, 110 shows the 
output section, respectively, and, as for 107, the important section of a receiving-side device is 
constituted by the above unit of 107-1 10, as for the communications control section and 108. 
[0012] Next, actuation of the above-mentioned system is explained. 

[0013] Drawing 5 is a chromaticity diagram explaining a general color gamut in three primary 
colors. 

[0014] This system shown in drawing 1 operates so that color correction may be made and the 
image which transmitting-side device 100A inputted may be outputted by receiving^side device 
100B. 

[0015] That is, after the coordinate transformation of the image which inputted the image from 
external instruments, such as a scanner, (interface), and was inputted by the coordinate 
transformation section 102 and the manuscript color-gamut distinction circuit 103 input section 
101, and the color gamut of a manuscript are distinguished by the input section 101 and signal 
processing is performed in this way, picture compression (coding and binary-izing) is performed 
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by the picture compression section 105, and it is transmitted to the communications control 
section 107 of receiving-side device 100B by the communications control section 106. 
[0016] The image elongation section 108 develops (decryption), predetermined color correction 
is added by the color correction section 109, and, finally the signal received by the 
communications control section 107 is outputted from the output section 110. 
[0017] Here, the external instruments connected to the input section 101 are computers, such 
as a workstation. CG (computer graphics) image data generated by this computer is given to the 
input section 101. Moreover, the input section 101 may be a scanner or may be SV camera and 
other color picture input units. As shown in drawing 5 , the image data in three primary colors 
treated in an input is color data expressed in the combination of the reference-stimuli data 
shown at the top-most vertices of three square shapes substantially circumscribed to the 
spectrum locus of a chromaticity diagram, and calls C-RGB. Therefore, the color which can be 
expressed with C-RGB covers all the color gamuts that human being s eyes sense, and can 
express them with a forward value altogether. 

[0018] The signal shown in such a C-RGB color space is inputted into the coordinate 
transformation section 102 and the manuscript color-gamut distinction circuit 103. The swing 
width of face of an actual C-RGB three-primary-colors signal is judged by the coordinate 
transformation section 102 and the manuscript color-gamut distinction circuit 103, and if the 
image data of the input section 101 judges with fitting in the range of NTSC-RGB space as 
shown in drawing 5 , to the coordinate transformation section 102, it will direct the conversion to 
NTSC-RGB space from C-RGB, and will perform conversion to NTSC-RGB in the coordinate 
transformation section 102. Moreover, even if it is the case where the image data of the input 
section 101 is altogether settled in NTSC-RGB space, the coordinate transformation section 
102 may remain as it is, without carrying out coordinate transformation. 
[0019] Here, the coordinate transformation section 102 is explained. 

[0020] Drawing 3 is the block diagram showing the configuration of the coordinate transformation 
section 102 by the 1st example. In this drawing, 301 shows a 3x3 matrix arithmetic circuit, and 
302 shows the selector. 

[0021] In the coordinate transformation section 102 shown in drawing 3 , the image data (C- 
RGB) from the input section 101 is changed into NTSC-RGB from C-RGB by the 3x3 matrix 
operation part 301, and is inputted into a selector 302. C-RGB which is the image data from the 
input section 101 is directly inputted also into a selector 302 while it is inputted into the 3x3 
matrix operation part 301. When the image data from the input section 101 is within the limits of 
NTSC-RGB, the manuscript color-gamut distinction circuit 103 outputs a select signal to a 
selector 302 so that the output (NTSC-RGB) of the 3x3 matrix arithmetic circuit 301 may be 
chosen. The 3x3 matrix arithmetic circuit 301 may consist of sum-of^products arithmetic 
circuits which consist of the memory or the multiplier with which the count result is stored 
beforehand, and an adder. Whichever it is a configuration, the matrix operation of a bottom type 
(0) shall be performed. That is, a formula (0) is [0022]. 
[Equation 1] 
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It comes out. Therefore, 3x3 matrices Cn and m An operation is performed by the multiplier 
determined. 

[0023] Drawing 6 is the block diagram showing the configuration of the 3x3 matrix arithmetic 
circuit 301 by the 1st example. C-R, and G and B are inputted into the Isshiki count section 
621,622,623 in this drawing. The Isshiki count section 621 consists of multipliers 601-603, 
registers 606-608, and an adder 604,605, and considers other Isshiki count sections 622,623 as 
the same configuration. 

[0024] The multiplication of the value of a register 606 is carried out to C-R with a multiplier 
601, similarly, the multiplication of C-G and the value of a register 607 is performed by the 
multiplier 602, and the multiplication of C-B and the value of a register 608 is performed by the 
multiplier 603. 

[0025] The value of C11, C12, and C13 is beforehand set to the register 606,607,608. After the 
multiplication of these values C11, C12, and C13 is carried out by the multiplier 601,602,603, 
they are added by the adder 604 and the adder 605. The above processing can be expressed 
with =(NTSC-R) C1 1(C-R)+C12(C-G)+C13 (C-B). C21, C22, and C23 are similarly set to three 
registers (un-illustrating) of the Isshiki count section 622, NTSC-G is obtained, the value of C31, 
C32, and C33 is set to three registers (un-illustrating) of the Isshiki count section 623, and 
NTSC-B is obtained. Moreover, if the data which constituted the multiplier parts 601-603 as 
respectively separate memory, and were beforehand calculated by memory are set up, it is small 
memory space and it is also possible to constitute the 3x3 matrix operation part 301. 
[0026] Thus, when the color space range of image data fits in NTSC-RGB space, even if it 
assigns the same number of bits to image data by changing into the three-primary-colors data in 
NTSC-RGB space, data are treated effectively and it is useful also to reduction of the number 
of bits. 

[0027] Moreover, it cannot be overemphasized that the data of an input 101 are supplied to the 
coordinate transformation section 102 with an analog value, and signal processing may be carried 
out in analog. 

[0028] Next, the concrete example of a configuration which realizes the manuscript color-gamut 
distinction circuit 103 is explained. Drawing 2 is the block diagram showing the configuration of 
the manuscript color-gamut distinction circuit 103 by the 1st example, this drawing — setting — 
201 — in the color-gamut judging section and 209, the AND gate and 211 show a flip-flop and, 
as for a RGB/XYZ color transducer and 202, 213 shows [ a XYZ/xy transducer, and 203-205 ] 
CPU, respectively. 
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[0029] Next, actuation by the above-mentioned configuration is explained. 

[0030] Drawing 7 is the block diagram showing the configuration of the XYZ/xy transducer 202 
by the 1st example. In this drawing, 701 shows an adder and 702,703 shows the divider, 
respectively. 

[0031] As for the C-RGB input of the input section 101, primary conversion is performed by the 
RGB/XYZ color transducer 201. The configuration is the same as that of the 3x3 matrix 
arithmetic circuit 301. Next, the output of the RGB/XYZ color transducer 201 is inputted into 
the XYZ/xy transducer 202, and is changed into the point on x shown in drawing 5 , and y 
chromaticity diagram from XYZ. The XYZ/xy transducer 202 is a configuration as shown in 
drawing 7 . X+Y+Z is first calculated by the adder unit 701 and x=X/(X+Y+Z) is calculated by the 
divider 702. Moreover, y=Y/(X+Y+Z) calculates with a divider 703. Thus, the coordinate (x y) 
searched for receives the judgment of the inside [ segments / AB, BC, and CA / which are 
shown in drawing 5 by the color-gamut judging sections 203, 204, and 205 ], an outside, or **. In 
the case of the inside, judgment that it is color-gamut within the limits of NTSC-RGB is 
altogether made by the AND gate 209. When the judgment result of NTSC-RGB is out of range, 
a flipHlop 211 is set The flip-flop 211 is beforehand reset by CPU213, and if there is at least 
one pixel data outside the NTSC-RGB range in an image, it will be set Therefore, after the 
manuscript color-gamut judging circuit's 103 scanning the whole image altogether and 
determining the condition of a flipHlop 211 (it is called a PURISU can), the input section 101 is 
rescanned again (re-scan), and image data is passed after the coordinate transformation section 
102. Needless to say at the time of a re-scan, the output of the data at the time of a PURISU 
can is continued, without resetting a flip-flop 211. 

[0032] Next, the color-gamut judging section 203,204,205 is explained. 

[0033] Drawing 4 A is the block diagram showing the configuration of the color-gamut judging 
section by the 1st example, and drawing 4 C is drawing explaining the conversion approach of 
the XYZ/xy transducer 202 by the 1st example. 

[0034] In drawing 4 A, in a multiplier and 402, an adder and 403 show a comparator and 404,405 
shows [ 401 ] the register, respectively. 

[0035] a points which show the both-ends point of the segments AB, BC, and CA shown in 
drawing 5 to drawing 4 C in this example, b points — carrying out — the data of the input 
section 101, i.e., the output of the XYZ/xy transducer 202, — (x, y) (x1 and yC) — y-coordinate 
yC on Segment ab asking — this yC y1 By comparing size relation It is a principle to judge the 
inside of NTSC-RGB. The straight-line equation of a straight line ab can be expressed with the 
following equations (1). namely, — y=(ya-yb)/(xa-xb) and x+C — (1) 

It will be set to C=ya-(ya-yb)/(xa-xb) and x, if it comes out, and it is, = (x y) (xa and ya) is 
applied to this formula and C is calculated. 

[0036] therefore, yc it is shown in a bottom type (2) — as — yc =(ya-yb)/(xa-xb) -x1+ ya-(ya- 
yb)/(xa-xb) and xa — (2) 
It becomes. 

[0037] The adder 401 shown in drawing 4 A is yC based on this formula (2). It outputs and is a 
comparatoryl at 403. Size relation is determined. With a multiplier 401, it is value (ya-yb)/(xa- 
xb) of a register 404, and X1. Multiplication is carried out, the 1st term of a formula (2) can be 
found, the 2nd term of the formula (2) set as the register 405 is added with an adder 402, and it 
is yC. It can be found. 

[0038] Thus, it is y1 to Segments AB and BC. yC When small, it judges with the inside of a 
NTSC-RGB color gamut, and is y1 to Segment CA. yC If it judges [ be / it / large ] with the 
inside of a NTSC-RGB color gamut and at least one is judged to be the outside of a color gamut, 
the last judging result will come out the outside of the color gamut of NTSC-RGB in the AND 
gate 209. 

[0039] In the coordinate transformation section 102, the changed C-RGB chrominance signal or 
the RGB chrominance signal of NTSC system is the color transducer 104, is suitable for picture 
compression, and is changed into the luminance signal and chromaticity signal which are a 
chrominance signal of human beings equal perceived color space. CIE1976L* a* b* according to 
CIE (Commission Internationale de I'Eclariage) as brightness and a chromaticity signal here A 
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color space is used. The following procedures perform conversion to a Lab chrominance signal 
from a C-RGB chrominance signal or a NTSCRGB chrominance signal. 

[0040] First, the conversion to a Lab chrominance signal from a C-RGB chrominance signal is 
changed into a Lab chrominance signal by nonlinear transformation as once changes a C-RGB 
chrominance signal into a XYZ chrominance signal and shows it in a bottom type (4) by the line 
type-conversion type as shown in a bottom type (3). A formula (3) is [0041]. 
[Equation 2] 
X^i f 0.3956 -0.0665 0.11141 fC-R 



Y 

Z 



0.3234 0.7132 -0.0365 
0.0000 0.0009 1.0891 



C-B 



(3) 



A next door and a formula (3) are [0042]. 
[Equation 3] 

L = 1 1 6 (Y/Y a ) 1/8 -16 

a = 5 0 0 [(X/X n ) 1/a - ( Y/Yn ) 1X3 ] 

b = 2 0 0 [ (Y/Yn ) 1/3 - (Z/Z, ) 1/3 ] 

... (4) 

It becomes. However, it is set to X/Xn >0.008856, Y/Yn >0.008856, and Z/Zn >0.008856. Here, 
they are Xn, Yn, and Zn. They are the XYZ tristimulus values of a perfect reflecting diffuser. 
[0043] Moreover, it sets at a ceremony (4) and they are X/Xn and Y/Yn. Or Z/Zn When there is 
a thing of 0.008856 or less value, the term of the cubic root to which a formula (4) corresponds 
is calculated by transposing it to 7.787(X/Xn)+16/1 1 6, 7.787(Y/Yn)+16/116, or 7.787(Z/Zn) 
+16/116. 

[0044] On the other hand, by the linear transformation type showing in a bottom type (5), the 
conversion to the Lab chrominance signal of NTSC system from a RGB chrominance signal once 
changes a NTSCRGB chrominance signal into a XYZ chrominance signal, and performs 
conversion to a Lab chrominance signal from there like the case of said C-RGB chrominance 
signal. A formula (5) is [0045]. 
[Equation 4] 

NTS C-R 
NTSC-G 
INTSC-B 
... (5) 



X 




' 0. 


6067 


0. 


1736 


0.2001 


Y 




0. 


2988 




5868 


0.1144 


Z 




- D. 


Q00Q 


0. 


G661 


1.1150 



It becomes. 

[0046] As mentioned above, in the color transducer 104, the image data changed into the Lab 
chrominance signal which are brightness and a chromaticity signal is sent to the picture 
compression section 105, and in order to make it easy to communicate, compression processing 
is performed. In the picture compression section 105, picture compression is carried out with an 
ADCT (Adaptive Discrete Cosine Transform) method. ADCT methods are a color still picture by 
JPEG (Joint Photographic Experts Group) which is the joint of ISO and CCnT, and a coding 
international-standards method. By carrying out DCT conversion of the image data, frequency 
expansion is carried out and, specifically, Huffman coding is performed after quantizing it 
[0047] Thus, the image data by which compression coding was carried out is transmitted by the 
communications control section 106. Between the communications control sections 107 of 
receiving-side device 100B, the communications control section 106 of transmitting-side device 
100A exchanges various information, such as the paper size of the image data which transmits, 
image size, a reappearance field, resolution, a color space of a chrominance signal, a coding 
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method, and a coding parameter, and communicates image data here. 

[0048] At receiving-side device 100B, a L'aV chrominance signal is acquired by carrying out the 
expanding decryption of the image data which received in the image expanding section 108. Here, 
it was written as the L'aV chrominance signal because it may not become the completely same 
value as the Lab chrominance signal of the device of a transmitting side by the sign and 
decryption, since an ADCT method is an irreversible coding method. 

[0049] This L aV chrominance signal is changed into the CMY chrominance signal which is a 
chrominance signal for an image output in the color correction section 109. A CMY chrominance 
signal is a concentration signal and the concentration signal was conventionally approximated by 
the log curve to the luminance signal based on human beings vision property. This situation is 
shown in the dotted line of drawing 1 2 . Drawing 12 is drawing explaining the relation between 
the brightness by the 1st example, and concentration here. Setting to this drawing, an axis of 
abscissa is brightness Y. The axis of ordinate expresses concentration (the thing for which it 
asked by log, or thing for which it asked according to Lightness L) f and has normalized it by 1.0, 
respectively. On the other hand, a L aV chrominance signal is with LVb which expresses **** 
as chrominance signal' chrominance signal showing brightness, and is constituted. This L' 
chrominance signal is a lightness signal based on human being s vision property, and as it was 
indicated in the formula (4) as the luminance signal, it has a nonlinear relation. This situation is 
shown in the continuous line of drawing 12 . Here, in order to see correspondence with a 
concentration signal about L, it is plotting as (1.0-L) after normalizing to 1.0. Moreover, drawing 
13 showed the relation between an aV chrominance signal and a CMY chrominance signal. 
drawing 13 — the 1st example — setting — CMY the cyanogen outputted from a certain color 
printer as an example of a chromaticity point, a Magenta, and each yellow — monochrome — a 
color measuring tool — a colorimetry — carrying out — a* b* It is drawing showing the result 
plotted at the flat surface. It realizes by approximating by linear transformation like a bottom 
type (6) also from making equipment simple for the conversion to a CMY chrominance signal 
from a LVb' chrominance signal in the result shown in drawing 12 and drawing 13 above to the 
color correction section 109. A formula (6) is [0050]. 
[Equation 5] 
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It comes out. This CMY chrominance signal is sent to the output section 110, and an image is 
outputted. 

[0051] All the colors that were explained above and that human being can perceive can be 
transmitted and received with the chrominance signal of equal perceived color space, and, 
according to the 1st example, it is [ like ] effective in exact color reproduction being obtained in 
a receiving-side device. And since the quantization step at the time of conversion with equal 
perceived color space and inverse transformation is proportional to the color difference, if the 
rate to the color difference with error becomes the same in every value and it sees with the 
whole chrominance signal, it can consider as a necessary minimum error. 
[0052] Here, the modification of the 1st example is explained. 

[0053] Drawing 4 B is the block diagram showing the configuration of the color-gamut judging 
section by the modification of the 1st example. It has the operation part which calculates the 
part of registers 404 and 405 by being the same as that of the configuration of drawing 4 A, and 
radical Motohara ** of the configuration shown in drawing 4 B. 

[0054] It sets to drawing 4 B and they are xa, ya, xb, and yb more nearly beforehand than 
CPU213 in a register 411. A value is set With a subtracter 412, they are xa and xb. It inputs and 
is xa-xb. It is calculated and they are ya and yb with a subtracter 413. It inputs and is ya-yb. It 
is calculated, (ya-yb) / (xa-xb) is calculated by being inputted into a divider 414, and the result 
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of a subtractor 412,413 is (ya-yb)/(xa-xb) and x1 with a multiplier 401. While being calculated, 
the output of a divider 414 is also given to a multiplier 415. With a multiplier 415, it is xa. 
Multiplication is performed and they are (ya-yb)/(xa-xb) and xa. Count is carried out and it is 
outputted to a subtractor 416. ya is inputted into the subtractor 416 and they are ya-(ya-yb)/ 
(xa-xb) and xa. It is obtained as the result of an operation. With an adder 402 It is added with 
(ya-yb) / (xa-xb) and is yC of drawing 4 C. Y-coordinate value yC of a point It can be found and 
is y1 at a comparator 403. A size comparison is performed, the upper and lower sides of 
Segment ab are judged, and it becomes that judgment ingredient the inside of a NTSC-RGB 
color gamut, or color gamut outside. 

[0055] All the colors that human being can perceive can be transmitted and received with the 
chrominance signal of equal perceived color space, and as explained above, according to the 1st 
example, in a receiving-side device, it is effective in exact color reproduction being obtained. 
And since the quantization step at the time of conversion with equal perceived color space and 
inverse transformation is proportional to the color difference, if the rate to the color difference 
with error becomes the same in every value and it sees with the whole chrominance signal, it 
can consider as a necessary minimum error. 

Although it was judging [ within the limits of a NTSC-RGB color gamut, or ] whether it would be 
out of range in the manuscript color-gamut judging circuit 103 explained in the <2nd example>, 
now the 1st example This invention like in the 2nd example which it is not limited to this and 
explained below 3 color color space D-RGB which can be expressed in the combination of the 
reference-stimuli data shown at the top-most vertices of another color space, for example, 
three square shapes substantially inscribed in the spectrum locus on a chromaticity diagram, 
may be prepared, and color-gamut within the limits of this D=RGB or a judgment out of range 
may be prepared further. 

[0056] Drawing 8 is drawing showing the relation of D-RGB, C-RGB, and NTSC-RGB in the 2nd 
example. 

[0057] Here, in the 2nd example, for the configuration as drawing 1 and drawing 2 with same 
image communication system and manuscript color-gamut distinction circuit, "is given to the 
same number and explanation is omitted about the same configuration. 

[0058] When it is manuscript color-gamut distinction circuit 103" and is judged with D-RGB 
being out of range out of range [ NTSC-RGB ] in this example coordinate transformation section 
102" — C-RGB — an output as it is being performed, and, when NTSC-RGB is out of range and 
it is judged with within the limits of D-RGB by manuscript color-gamut distinction circuit 103" 
conversion to D-RGB from C-RGB is performed by coordinate transformation section 102", 
when judged with the outside of the range not existing within the limits of NTSC-RGB by 
manuscript color-gamut distinction circuit 103", it is alike, and conversion to NTSC-RGB is 
performed from C-RGB. 

[0059] therefore — a manuscript — a color gamut — distinction — a circuit — 103 — " — the 
interior — **** — NTSC-RGB — within the limits — being out of range — or — judging — a 
color gamut — a judgment — the section — 203 — " — 204 — " — 205 — " — and — the 
AND gate — 209 — " — a flipHlop — 211 — " — from — becoming — a configuration — once 
again — way possession — carrying out . Moreover, there is the coordinate transformation 
section as a different configuration from the 1st example. 

[0060] Drawing 9 is drawing showing the configuration of the coordinate transformation section 
by the 2nd example. 

[0061] What is necessary is to form one more 3x3 matrix arithmetic circuit 303, and just to 
perform primary conversion, as shown in drawing 9 in order to prepare the transducer to D-RGB 
in the interior of coordinate transformation section 102." In this case, the matrix multiplier of 3x3 
set up becomes settled like a degree type (7). Namely, [0062] 
[Equation 6] 
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(7) 

It comes out. 

[0063] Next, the modification by the 2nd example is explained. 

[0064] In the 2nd example mentioned above, the number of color gamuts distinguished by 
manuscript color-gamut distinction circuit 103" and the number of the conversion which it has 
by coordinate transformation section 102" are not restricted. 

[0065] Then, even when it has only two or more kinds of conversion, and one kind of primary 
conversion by coordinate transformation section 102", transposing to a configuration as shown 
below is possible. 

[0066] Drawing 10 is the block diagram showing the configuration of the coordinate 
transformation section by the modification of the 2nd example. In this modification, as shown in 
drawing 10 , the 3x3 matrix arithmetic circuit 304 only exists one **. 

[0067] Drawing 1 1 is the block diagram showing the internal configuration of the 3x3 matrix 
arithmetic circuit 304 of drawing 10 . In addition, since the configuration of multipliers 601-603 
and an adder 604,605 is the same, it gives "to the same number as drawing 4, and describes it 
below about the configuration added further. 

[0068] drawing 1 1 — setting — a register 601-1, and 2 and 3 — the weighting coefficient C 1 1 
and K — 11 and 1 are set up. the same — a register 602-1, and 2 and 3 — a coefficient C 12 
and K — 12 and 0 — 603-1, and 2 and 3 — a coefficient C 13 and K — 13 and 0 are set up. 
1101, 1 1 02, and 1 1 03 — a selector — it is — a manuscript color (C1 1 , C1 2, C1 3) — or (K1 1 , 
K12, K13) — one of the combination is chosen for or (1, 0, 0). (C11 f C12, C13) are chosen as 
conversion to NTSG-RGB, and (K11, K12, K13) choose it as conversion to D-RGB — having — 
C-RGB — it is chosen if it remains as it is (1, 0, 0). After multiplication is carried out to C-R, 
and G and B with a multiplier 601,602,603 like the 1st example, it is added with an adder 604,605 
and the sum-of-products result of an operation by primary conversion is obtained by the result. 
[0069] Such the Isshiki count sections 1121, 1122, and 1123 have the same composition 
altogether, and support count of R, G, and B, respectively, however, C-RGB — in order to obtain 
an output as it is, in the combination of a register 606-3,607-3,608-3, the result set to (0, 0, 1) 
by count of (0, 1, 0), and B is obtained by count of G as mentioned above (1, 0, 0) by count of R. 
Therefore, in this modification, by switching the 3x3 matrix multiplier used for a 3x3 matrix 
operation according to conversion, it becomes convertible according to two or more color 
gamuts in one count circuit, and it also becomes possible to attain simplification of a circuit and 
low cost-ization. 

Although considered as the ADCT method as a compression expanding method of an image in 
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the picture compression section 105 (105") and the image expanding section 108 (108") in the 
<3rd example>, now the 1st and 2nd example mentioned above, this invention may not be limited 
to this but may be other compression expanding approaches as the 3rd example. 
[0070] Moreover, in color correction section 109", although conversion to a CMY chrominance 
signal from a L'aV chrominance signal was made into linear transformation like a formula (6), the 
conversion which does not limit to especially this but includes the secondary term like a bottom 
type (8), and other nonlinear conversion are sufficient That is, a formula (8) is [0071]. 
[Equation 7] 

L ' 
a 
b ' 

a ' z 
b ,a 
L* a* 
Lb' 
a" b' 

- (8) 

It becomes. Furthermore, in order to perform exact color reproduction, a L'a'b' chrominance 
signal is made into a XYZ chrominance signal by the inverse transformation of a formula (4), and 
it changes into a RGB chrominance signal by the inverse transformation of a formula (3) or a 
formula (5), and they are the concentration signal DR, DG, and DB by the bottom type (9). It 
changes. That is, a formula (9) is [0072]. 
[Equation 8] 
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It becomes. You may change into a CMY chrominance signal by performing masking like a bottom 
type (10) with the above conversion. That is, a formula (10) is [0073]. 
[Equation 9] 
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It comes out. 

Although considered as the configuration which exchanges the protocol for the communication 
link which minds a communication line in the communications control section 106,107 in the <4th ] 
example>, now the 1st above-mentioned example, this invention is good also as a configuration 
which it is not limited to this and carries out direct continuation by devices, such as a connector 
and a cable bus, by considering the communications control section 106,107 as a video interface. 

[0074] Drawing 1 4 is the block diagram showing the image communication system by the 4th 
example. In this example, since a RGB chrominance signal can be passed on a video interface, it 
is not necessary to provide the unit which does not need to possess the unit equivalent to the 
color transducer 104 and the picture compression section 105 shown in drawing 14 in 
transmitting-side device 200A like, and is equivalent to the image elongation section 108 in 
receiving-side device 200B. In drawing 14 , since the configuration of each part is the same as 
that of drawing 1 , it is carried out to expressing the number attached by drawing 1 , and the 
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same number on the base of No. 1000. 

[0075] The C-RGB chrominance signal outputted from the coordinate transformation section 
1102 or the RGB chrominance signal of NTSC system flows to receiving-side device 200B 
through the communications control sections 1106 and 1107 (here video interface), performs the 
operation of a formula (9) and a formula (10) in the color correction section 1109, and is passed 
to the output section 1110 as a CMY chrominance signal. What is necessary is here, just to 
change the color correction section 109 into the R'G'B' chrominance signal for output section 
1 1 10, as shown in a bottom type (1 1) or a formula (12) when the output section 1 1 10 is the 
device which outputs a RGB chrominance signal like a color display. That is, a formula (11) and a 
formula (1 2) are [0076]. 
[Equation 10] 
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[0077] 

[Equation 11] 
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It comes out. 

<5th example> drawing 16 and drawing 17 are the chromaticity diagrams by the 5th example. 
Although it came by the old example for using the three primary colors shown at the top-most 
vertices of three square shapes substantially circumscribed to the spectrum locus of a 
chromaticity diagram in the input section 101 As this invention is not limited to this but is shown 
in the broken line of drawing 16 , the three primary colors shown at the top-most vertices of 
three square shapes which two of three sides circumscribe to the spectrum locus of a 
chromaticity diagram substantially may be used. As furthermore shown in the broken line of 
drawing 17 , it is good also as a configuration using the three primary colors shown at the top- 
most vertices of three square shapes which one of three sides circumscribes to the spectrum 
locus of a chromaticity diagram in operation. 

[0078] In addition, although discussed using a CIE1931xy chromaticity diagram as a chromaticity 
diagram, it may not limit to especially this, but may be CIE1960 uv chromaticity diagram, or you 
may be a CIE1976 uV chromaticity diagram, and may be other chromaticity diagrams. Moreover, 
it is CIE1976L* a* b* as human beings equal perceived color space. Although the color space 
was used, a CIE1976L* u* v* color space is sufficient, and it does not limit especially. 
[0079] In addition, even if it applies this invention to the system which consists of two or more 
devices, it may be applied to the equipment which consists of one device. Moreover, it cannot be 
overemphasized that this invention can be applied also when attained by supplying a program to 
a system or equipment. 
[0080] 

[Effect of the Invention] The color which human being can perceive can be transmitted and 
received with the chrominance signal of equal perceived color space, and as explained above, 
according to this invention, in a receiving-side device, it is effective in exact color reproduction 
being obtained. And since the quantization step at the time of conversion with equal perceived 
color space and inverse transformation is proportional to the color difference, if the rate to the 
color difference with error becomes the same in every value and it sees with the whole 
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chrominance signal, it can consider as a necessary minimum error. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the image communication system 
by the 1 st example of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the manuscript color-gamut 
distinction circuit 103 by the 1st example. 

[Drawing 3] It is the block diagram showing the configuration of the coordinate transformation 
section 102 by the 1st example. 

[Drawing 4 A] It is the block diagram showing the configuration of the color-gamut judging 
section by the 1 st example. 

[Drawing 4 B] It is the block diagram showing the configuration of the color-gamut judging 
section by the modification of the 1st example. 

[Drawing 4 C] It is drawing explaining the conversion approach of the XYZ/xy transducer 202 by 
the 1 st example. 

[Drawing 5] It is a chromaticity diagram explaining a general color gamut in three primary colors. 
[Drawing 6] It is the block diagram showing the configuration of the 3x3 matrix arithmetic circuit 
301 by the 1st example. 

[Drawing 7] It is the block diagram showing the configuration of the XYZ/xy transducer 202 by 
the 1st example. 

[Drawing 8] In the 2nd example, it is drawing showing the relation of D-RGB, C-RGB, and NTSC- 
RGB. 

[Drawing 9] It is drawing showing the configuration of the coordinate transformation section by 
the 2nd example. 

[Drawing 10] It is the block diagram showing the configuration of the coordinate transformation 
section by the modification of the 2nd example. 

[Drawing 1 1] It is the block diagram showing the internal configuration of the 3x3 matrix 
arithmetic circuit 304 of drawing 10 . 

[Drawing 12] It is drawing explaining the relation between the brightness by the 1st example, and 
concentration. 

[Drawing 13] It sets in the 1st example and is CMY. It is drawing showing an example of a 
chromaticity point. 

[Drawing 14] It is the block diagram showing the image communication system by the 4th 
example. 

[Drawing 15] It is a chromaticity diagram by the conventional example. 
[Drawing 16] 

[Drawing 17] It is a chromaticity diagram by the 5th example. 
[Description of Notations] 

101 Input Section 

102 Coordinate Transformation Section 

103 Manuscript Color-Gamut Distinction Circuit 

104 Color Transducer 

105 Picture Compression Section 
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1 06 Communications Control Section 

107 Communications Control Section 

108 Image Expanding Section 

109 Color Correction Section 

110 Output Section 

201 RGB/XYZ Color Transducer 

202 XYZ/xy Transducer 

203-205 Color-gamut judging section 
209 AND Gate 
211 Flip-flop 
213 CPU 

301 3X3 Matrix Arithmetic Circuit 

302 Selector 

401 Multiplier 

402 Adder 

403 Comparator 
404,405,606-608 Register 
411 Register Group 
412,413 Subtracter 

414 Divider 

415 Multiplier 

416 Subtractor 

621-623 Isshiki count section 
601-603 Multiplier 
604,605 Adder 
701 Adder Unit 
702,703 Divider 

303,304 3x3 matrix arithmetic circuit 
1101-1103 Selector 

606- 1,606-2,606-3,607-1 Register 

607- 2,607-3,608-1 ,608-2,608-3 Register 
1121, 1122, 1123 Isshiki count section 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 2] 
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[Drawing 1] 
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[Drawing 4 B] 
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[Drawing 5] 
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